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“Change alone is unchanging”. Heraclites from Ephesus.
In the year 2002, more than 17,000 stent-grafts in the
US and 14,000 in Europe were used to treat abdominal
aortic aneurysms.1,2 The reasons for this enlarging
market are multiple: confidence in the technique by
both physicians and patients, greater stent-graft
availability and, last but not least, reimbursements of
graft costs and hospital fees in most countries.
However, the current applicability of stent-grafts for
aneurysmal disease varies greatly from one institution
to the other, from a meagre 15% for ‘endo-apathetic’
teams up to 70% for ‘endo-exuberant’ teams.3
The indication for stent-grafting is based on the
morphology of the aneurysm, the life expectancy of
the patient and the estimated risk of complications and
death from open surgery. Favourable anatomical
conditions are well-known. They include an infra-
renal neck that is relatively straight, free from
thrombus and whose length exceeds 15 mm. The
iliac arteries should also have an appropriate con-
figuration in term of size and angulation.
In patients in whom the risks for open surgery are
reasonable, the best treatment option is still a matter of
uncertainty. The early advantages of the less invasive
endovascular technique over open surgery might be
outweighed in the long term by stent graft migration,
loss of structural integrity, endoleaks and ultimately
by aneurysm rupture. In a recent report from the
Eurostar Registry,4 34 out of 4291 patients ruptured
their aneurysm. Graft related complications and poor
compliance with follow-up were associated with
rupture. However, it is hoped that the new generation
of stent-grafts will be more reliable. Four randomised
trials have been set up to compare the results of stents
grafts and open surgery for abdominal aortic aneur-
ysms: EVAR 1 in Great Britain, DREAM in Holland,
ACE in France and OVER in the United States. The
EVAR 1 and DREAM trials will have recruited a total
of 1500 patients when they finish at the end of 2003.
These trials will give answers to the respective place of
both techniques in this subgroup of patients.
In patient with unfavourable anatomical con-
ditions, the combination of open and endovascular
procedures can increase the applicability of stent-
grafts. Short-necked aneurysms can be dealt with by
performing renal and superior mesenteric arteries
bypasses before stent-graft implantation. In patients
with small or diseased external iliac arteries, iliac
bypasses can be performed to facilitate the introduc-
tion of the device. Combined internal iliac revascular-
isation is an option, which limits the risk of buttock
claudication or sciatic neuropathy when the aneurysm
extends down to the common iliac bifurcations.
However, these combined procedures increase the
operative morbidity/mortality.5 Furthermore, they
may not be applicable in unfit patients because they
require general anaesthesia and abdominal and/or
retroperitoneal incisions. It is in these types of cases
where new developments in stent-graft technology
may influence the applicability and hopefully the
results of stent grafting for AAA.
Fenestrated stents-grafts have been developed by
the Cook Company for patients with short necked
aneurysms in collaboration with two well-known
Australian vascular surgeons, John Anderson and
Michael Laurence Brown. The basic design is the
creation of lateral holes called fenestrations and/or
indentations called scallops in the proximal part of the
fabric of the graft. The fenestrations or scallops are
placed in front of the ostia of the renal, superior
mesenteric and, if needed, the coeliac artery. The
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proximal bare stent provides proximal fixation the
same way it does with the usual Cook graft. However
simple apposition of the holes in the fabric to the ostia
of visceral arteries would result in a high probability of
type I proximal endoleaks, and the risk of arterial
occlusion due to graft displacement. Therefore the
fenestrations are sealed by placing stents in the ostia of
the visceral arteries and flaring the proximal ends of
the stents inside the lumen of the stent-graft with a
compliant balloon. There is no need to emphasise the
precision of the pre-operative measurements that are
required to ensure that the holes are in the appropriate
position, and also the technical skills required to
correctly place the graft, the holes and the stents. There
was some suspicion that the technical ingenuity and
surgical skills shown by the pioneers might not be
reproducible. However, in this issue of the European
Journal of Vascular and Endovascular Surgery two majors
papers present the results of clinical series reported by
well-reputed institutions of both sides of the Atlantic.6,7
Outcomes of 18 and 32 patients respectively, with
short necked aneurysms (,10–16 mm), are reported.
In total, there was 1 death (2%) and one type I
endoleak (2%). Out of 129 target vessels treated they
were only two occlusions (1.29%). These results are
remarkable and might dramatically increase the
applicability of stent-grafts. Does that mean that
there is now no limit to endovascular grafting for
aneurysms? The answer at this stage is clearly no.
Fenestrated grafts can be placed in a relatively small
number of patients. Short neck aneurysms are fre-
quently associated with a large supra-renal aorta and
also with a posterior bulge at the level of the renal
artery. The largest stent graft currently available is
36 mm in diameter. Calcification still carries a risk of
non-sealing and thrombus in the neck risks renal
embolism. Finally severe angulation is still a problem
even if, with an extra large Palmaz stent, the neck can
be straightened before or after the deployment of the
graft.
Branched side grafts are another technological
improvement which may enlarge the applicability of
stent graft. Anecdotal reports with home-made
devices have shown their feasibility in patients with
thoraco-abdominal aneurysms and also the current
limitations.8 Prototypes specially designed for hypo-
gastric artery revascularisation have been presented at
scientific meetings but no series have yet been
published.
Besides endovascular advancement, surgical
approaches to the abdominal vessels are also moving.
Laparoscopic techniques are knocking at the door of
conventional vascular surgery. Vessel dissection, rela-
tively easy in patient with occlusive disease, is more
difficult in patients with aneurysms but the biggest
challenge remains vascular suturing. With the usual
laparoscopic approach the surgeon works on screen in
two dimensions. The easy handling of the needles, the
safe performance of running sutures and knots
requires long and painful training. Sutureless video
endoscopic techniques as well as robot-assisted suture
are new developments, which may overcome these
limitations. Two experimental studies have shown
excellent results.9,10 Human applicability, however,
remains a guess. Long-term results of sutureless
techniques are awaited with regards to false aneur-
ysm. Robotic surgery is feasible; however the current
costs, size and reliability of the machines represent
serious limitations.
Combined endovascular and laparoscopic tech-
niques already have some indications. Arterial band-
ing of proximal or distal attachment zones is a way to
treat type I proximal or distal endoleak. More
interesting is the treatment of type II endoleak or
endotension. Endovascular coil embolisation from the
hypogastric artery or by direct sac puncture are not
easy. Lumbar artery clipping is an attractive option but
it is difficult when attempted from outside the sac as
the inflammatory reaction makes the approach
demanding. The right lumbar arteries are almost
impossible to reach. A more attractive approach is
opening of the sac, with evacuation of the clot and
suture of the ostium of the lumbar artery from inside
the sac. Finally partial resection of the sac reduces the
size of the aneurysm.11 If needed the graft can be also
be secured by stitches. Obviously these techniques will
reduce the need for open conversion and stent-graft
removal for failed EVAR.
Vascular surgeons have arrived at the cross road
between the scalpel, endovascular manipulation
and laparoscopic surgery. The scalpel must remain
sharp and certainly not forgotten. For the last 10
years many surgical team around the world have
gained the appropriate training in guide wires,
balloons and stent techniques. New expertise must
come with the new technology of fenestrated and
branched stent-grafts. Finally additional expertise
should be gained with laparoscopic techniques.
The hope is that these technical evolutions towards
less invasive techniques will result in improved
care for our patients.
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